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A Study on Dynamic Characteristics of Reciprocating Compressors
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ABSTRACT

Today, although there have been high technical developments of a compressor in the respect of its capacity, it has been so hard to
develop in the respect of vibration and noise because mechanical structure of it has originally numerous vibration and noise.
However, if we can grasp the point of systematic phenomena of vibration and noise through the understanding of dynamic
characteristics in mechanical equipment, it may be possible to consider countermeasures. In this study about a reciprocal compressor,
the part of its machinery is modeled as rigid body, and the part of its spring is modeled as flexible body, and then they are analyzed
by DADS. Each rigid body and spring are connected with joint torque of a motor is applied to shaft, and pressure is applied to a
piston so that a compressor can be revolved. Based on this modeling, influence of a compressor’s vibration is analyzed through
changes of offset, connecting rod and crank radius In the case of weight balance, it I produced after re-design, and then changes of
vibration of a compressor’s inside are checked through experiments. These analysis data may help set measures of reducing vibration

of a reciprocal compressor.
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(b) Y-Z plane view
Global coordinate of compressor

(a) X-Y plane view

Fig. 1
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Table. 1 Type of Joints
Joint Joint members
Frame — Shaft
Revolute - - -
Piston pin - Piston
Cylindrical Shaft — Connecting rod
Spherical Connecting rod — Piston pin
Translational Piston — Frame
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Fig. 21 Auto spectrum of frame acceleration at Ashrae
condition
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